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Imagine hyper-automation. Imagine extreme networking. Imagine computers talking, from across anywhere in the world, over the Internet. And imagine all this without human intervention.

Web Services
While the above might seem a touch fanciful, no one will deny the potential that web services hold. They may have been over hyped, but web services won't just fade away, because they "do represent a fundamental shift in the way companies build and use software. They can make it easier to link complex business systems, saving your company time and money and, in turn, letting it respond more flexibly to business demands." (Kalin, 2002) TripleTree (2002) defines web services as follows:
"A collection of business functions or capabilities taken from single or multiple software applications that, when bundled together, can be published to a network using standard XML standard XML-based protocols for use by other applications. Each Web service is a building block that enables sharing of applications residing outside the Web Service's native IT environment."
Web services lets companies bridge communication gaps -between software written in different programming languages, developed by different vendors or running on different operating systems. Most importantly, they enable this communication to happen over the Internet, using standards like HTTP and XML for communication.
"Drawing on systems as disparate as a Hitachi mainframe and an NT server, for example, insurance company executives could click and drag Web services to create one-off packages. Car rental and airline reservation systems could integrate across the Internet with minimal development effort. Once you break applications into Web services, low IT overhead makes such experimentation practical." (Knorr, 2001) The hype seems more than justified, given the hitherto unseen unanimity with which industry giants seem to be promoting web services. With names like HP, IBM, Microsoft, Oracle and Sun heading the web services cast, web services seem inevitable. And the reason behind this is obvious, according to Frank Moss, chairman and cofounder of Bowstreet, an enterprise portal provider and a web service user.
"Companies are transitioning from being product providers to becoming service providers. To grow their revenue, enterprises have to provide more and more services around their services or their existing services. The web services architecture is a natural way to do that."
The Basics
The most basic idea of web services is that Enterprise applications should be fragmented into smaller, reusable components called services, each of which performs a distinct task. These services can then communicate across or within the enterprise using a standard data format (XML). These basic building blocks can be used to construct applications that will communicate with other similar applications over the internet, and form the Web Service of the organization.
The web service architecture has four main components -XML, SOAP, UDDI and WSDL.
XML (Extensible Markup Language)
It is a standard for describing data. It allows developers to write their own tags for identifying information in a document. Industry groups are making an effort to define XML dialects for their industry.
SOAP (Simple Object Access Protocol)
It describes how applications talk to a web service to request a specific function e.g. SOAP can be used to request a web service for transaction functions like credit card authorization.
UDDI (Universal Description, Discovery and Integration)
It is a virtual yellow page for web services that lets applications discover what web services are available and how to communicate with them. Major software vendors are working together to develop a public UDDI registry that will enable companies to find each other's web services over the Internet.
WSDL (Web Services Description Language)
WSDL is each entry entered in the UDDI. It describes what kind of work the web services can do. If UDDI is the virtual yellow pages, then WSDL is the little "blurb" associated with each entry.
How do they work?
Consider a website that calculates the taxes for the users. The website would need to have a tax calculating application. Instead of developing a new application for each, the website is connected with a web service that connects to the "yellow page" -UDDI -to find the list of services that the customer could need. In this case, it would be the tax calculator service. The client application will download the WSDL that gives it information to call upon the needed service. Since the data is described in XML, it does not matter if the client application is in C and the web service is in Java, they both understand XML. The client request for a tax calculator is wrapped in a SOAP envelope, and sent via HTTP (the Internet).
Thus, two different applications were able to communicate and exchange information over the Internet by virtue of following the above mentioned protocols.
The Three Layered Architecture
Web services are constructed on the Internet in an open architecture. Unlike ERP systems, which are tightly integrated with its various modules and can be rigid, web services are loosely coupled. They can be thought of as an architecture comprising of different layers of technology.
Hagel (2002) proposes a three layered architecture for web services as shown in Figure 2 The communication protocols (TCP/IP and HTTP) work with SOAP to create standard message templates that can be understood by other web services. XML is used to describe data in a universal manner, and can also be used to define standards for specific web services. This is the first, lower most layer.
These protocols and standards create a foundation for the second layer, the Service Grid. It provides a set of utilities and functionalities to ensure reliable distribution of web services and facilitate transport of messages. The idea is to provide performance required to connect websites to connect together to perform mission critical functions and to help web services to find each other more easily.
The application layer is the top layer of this architecture. This includes application services that reside within one enterprise and are shared across enterprises. Specialized businesses might even develop special applications that reside in this layer, and offer it to other businesses on a subscription basis. Deploying these applications involves using high end platforms like Microsoft's .NET framework or Sun's J2EE development environment.
What does this mean? Ismail, Patil and Saigal (2002) answer this aptly. "Web services are business and consumer applications delivered over the internet" and use a set of standards and protocols that will "permit disparate systems to "talk" with each other -that is, to share data and services -without human intervention"
Applications will communicate via a common language -XML -to allow seamless interaction of systems and computers across enterprise boundaries, and make information flow between enterprises better, cheaper and faster than before. For businesses it means greater collaboration with business partners, and greater value from the value chain. For users, it implies a more consistent and uniform interface for services they choose.
Exhibit 2 summarizes the access methods and functions of web services.
Platforms: J2EE or .NET?
The need for deploying a web services solution is similar to that for implementing an enterprise application. Web services must be reliable, fault-tolerant, scalable and must perform at acceptable quality levels. Choosing the correct platform for your web service deployment is an important decision, and will impact the eventual business benefits that you hope to derive from web services. Hence, these platforms must be considered in the context of relevant parameters, to decide which platform suits your business needs the best.
Microsoft's .NET framework and Sun's J2EE
Figure 2
Source: Seybold Group J2EE enables a more cross-platform solution. It is not a product suite like .NET, and is more of a standard that developers and applications need to follow to fall within the J2EE framework. As such, J2EE
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provides a more abstract and loosely integrated environment. J2EE uses Java, which is more mature, and its vendors tend to look on web services as more of am add-on to a proven technology.
Support for standards and protocols
An obvious selection process could be based on how well .NET and J2EE support the basic components of web services -WSDL, XML, UDDI and SOAP. Any web service will revolve around these protocols and standards, and how well the enabling platforms can support could be the decisive factor. A comparative analysis of how .NET and J2EE would be one way to judge which platform would be the best choice for your web service solution. Overall, because .NET was designed for web services, it tends to have better closer integration with these protocols.
Web Services support
With J2EE, designing and deploying web services requires a fair bit of manual intervention and customization. The alternative is to provide third party applications with the web service solution. 
Development and Assembly Environment
With .NET, the degree of manual work required is much less. However, it does not support ebXML, a widely recognized and accepted collaboration standard for e-Business.
Tools for web services
The J2EE software portfolio consists of numerous third party applications that support this framework. But the interoperability between individual vendor applications is low, because they have been developed by different vendors.
On the other hand, the .NET framework supports a closely knit set of tools that give the developer a great deal of interoperability. Hence, even though the functionality of tools provided by the J2EE community supercedes the functionality of Microsoft tools, .NET has an edge because of greater interoperability among its products.
Though there are other vendors like HP and Oracle, fundamentally, every vendor belongs either the to Microsoft or the Java camp. Gartner categorizes web service providers based on the "completeness of their vision and compared to their ability to execute."
2 Figure 2 shows how major vendors are positioned on this basis.
Conclusion
.NET is accepted as the early mover in web services, and can boast of a framework developed with web services as the core idea. J2EE is a framework embraced almost entirely by the non-Microsoft businesses, and is a proven technology. The battle between J2EE and .NET to gain supremacy in the web services market will be a fascinating one to watch. For now, there are no clear winners between the two, and there are promises and realities for both platforms. Both platforms currently have their individual market share. But as the technology matures, and as businesses accept web services for critical business processes, their contrasting stands will result in one winner. Only time will tell who.
Implementation Roadmap: Best Practices
If implemented correctly, and delivered fully, web services will be the competitive edge that your business needs. It will provide business with a robust web architecture, offer greater functionality to their customers or suppliers, and will lead to one off integration, so that they can benefit from reduced costs and quicker development time.
We identified the following phases for implementing web services for an organization:
Ask Questions
The most important thing to ask before devising web services strategy is to find out WHY you need one in the first place. The business leaders must know what the business impact of this implementation will be, which stakeholders in the value chain will it affect (customers, partners, suppliers), and how will it affect them.
As a business leader, as an IT architect, and as a solution developer, certain questions must be answered before embarking on the web services trip.
1. You need to identify how customers would benefit from the web service initiative, what it will offer them that you already are not offering them.
2. More often than not, you will not be creating new applications, but "wrapping" existing ones to enable them for web services. How appropriate are these existing applications, and how will All major stakeholders must answer these questions, so that a complete picture of web services is obtained within the organization, and it is easier to ensure that the whole organization has a common vision of web services.
Business executives should ensure that the eventual goal of the web services is in line with their business strategy. The CIO and IT architects are responsible for aligning the web services implementation strategy with their business goals. The operations manager needs to know how business processes will change because of web services. The development manager should identify the technological "readiness" of the business to implement web services.
Know Your Organization
Business leaders can use the answers discovered above to explore their organization, to recognize where they stand in terms of meeting customer expectations, technological maturity and operational efficiency.
Aldrich (2002) defines three phases of web services:
1. Exploratory -learning to build and manage a web services framework 2. Preparatory -deploying web services internally within the organization, as a testing strategy to gauge its future usability and value in external implementation 3. Controlled -offering web services externally to close partners, suppliers and customers for greater collaboration.
Executives need to understand the areas where web services are needed, the technology level of the organization, and the extent of integration of business processes within and outside the organization, so that they can identify in which phase of web services their implementation strategy would lie. By successfully placing their organizations in the right phase, executives will reduce the risk associated in a smooth and successful implementation of web services.
The "readiness" of the organization also depends on how technology aggressive the organization is, or how closely the critical processes of the business are linked with IT.
The time and cost of implementing web services for your organization depends on the existing IT architecture of the organization. Web services involve building on existing applications to enable the web services architecture of the organization. Hard wired, tightly coupled enterprise applications that do not lend themselves to easy interaction will require greater effort and expense to derive benefits from using web services. CIOs must have a clear picture of their current IT framework before deploying web services.
Info Tech Research Group suggests five basic categories to evaluate the readiness of the enterprise for web services.
Web Services: Charting Business Strategy
The business objective of web services is providing an integrated and connected value chain that builds on the "better, faster, cheaper" paradigm. Businesses can unify processes across the entire value chain, reduce their inventory levels, and provide the customers with greater turnaround time, increased visibility, and a wider range of services and prod- 
Category Factors
Compelling Need • Defined need.
• Immediacy of need.
e-business Maturity • Readiness of IT infrastructure.
• Experience with Internet systems and processes.
• Importance of e-business to your organization.
Financial Climate • Availability of funding for new initiatives.
• Market climate.
Political Climate • Readiness to share data and applications.
• Readiness for process change.
• Strength of competing alternatives.
Vendor Climate • Availability of technology.
• Availability of expertise.
ucts. Businesses must take advantage of the benefits that web services can provide.
To achieve these goals, businesses need to identify the core requirements of their customers, partners and suppliers. Most of these services would be offered via existing applications, and need to be re-architected to enable them for web services. Web services imply a one time integration effort in connecting your customers, business partners, and suppliers to the core business functions.
Establishing the initial web services framework provides your businesses with reusable "service components". Organizations can build on this existing foundation to yield "Adaptive Business Processes" (Seybold, 2002) . These will make the internal business processes more flexible to better serve the changing needs and contexts of the customer.
Go Slow with Web Services
As with any new technology, trusting critical business processes with web services is fraught with risks. With security and reliability still being major issues with web services, businesses need to take an incremental approach to web services. They could start with internal deployment of web services, to integrate their internal business processes, as a testing ground for the organization. The experience gained can then be used in implementing this between a select few trusted vendors and partners.
Hagel (2002) feels that initially, the best use of Web services is in "edge" applications 3 . These are basically interface applications of the enterprise with its suppliers. Existing alternatives to web services are restricted in the nature of data that can be transacted, and are not as efficient as web services can be. Once the enterprises have derived the "fringe benefits" of web services they can gradually connect their central or core systems to web services.
The strategy basically is to apply web services progressively, from low value processes to high value processes, taking the lessons learnt and experience gained at each stage to the implementation of the next one. The incremental approach will keep the risks associated with web services to a minimum, while adding business value at each phase of implementation.
Strategic Value
"The power lies in the ability to make the systems of trading partners interact." (Brown, Durschlag & Hagel, 2002) The strategic value in web services is built on how it enables the businesses to provide greater information to partners and customers, create greater collaboration, improve communication across the value chain and integrate their internal business processes and functions to deliver greater benefits for all the members of the value chain.
Extending the Enterprise Boundaries
Companies that want to derive the value in web services will have to make business decisions about how they will use web services, and not just treat them as another software tool. If they want to enjoy the virtues of business collaboration -innovation and efficiency -they cannot afford to ignore the benefits of outsourcing their non-core activities and processes to business specialists and to focused providers. This will allow them to deliver greater value to customer and at the same time distribute costs across the value chain.
Businesses are looking to derive maximum value across their value chain by optimizing their internal processes to reduce costs and at the same time provide customers with increasingly higher level of services. The idea is to allow businesses to focus only on their core activities and outsource other processes to their partners who are "each best of breed at their link in the value chain", by building an "EcoWeb" of services.
4 A common set of web services, developed by each part of the value chain relevant to their core activity will create a service network which can be then used dynamically as and when needed by any other element of the value chain.
This "unbundling" of previously internal business processes will blur traditional organizational boundaries, giving way to "frictionless collaboration and integration". Such a scenario carries the benefits of having the best of both worlds: A virtually "vertical" organization in terms of integration and collaboration but one which delivers the value of specialization at every point of the value chain. Grand Central Networks talk about turning an organization inside out where the "location of distinctive capability in-side or outside the enterprise will become less relevant then the ability to discover and orchestrate distinctive capabilities across enterprises to deliver more value to customers."
A Loosely Coupled Architecture
This chain of thinking has made companies rethink they way they look at managing their business processes. Traditionally, they believed in tightly integrating the processes involved in producing and delivering products or services, not only within the organization, but across corporate boundaries as well. The biggest drawback of doing this is that these process chains are highly inflexible because of their compact management, and as such, problems with their suppliers or manufacturers can be critical and harmful.
The real value in web services is that it allows companies to look at these critical process chains as process networks, rather than production lines. Web services provide a much more "loosely coupled" architecture in which business partners can collaborate easily. The flexibility provided by web services allows companies to unleash the full value of specialization for themselves and their partners, to make operational changes quickly, and respond faster to customer demands. Hagel (2002) believes that the long-term value of business collaboration lies in "mobilizing the assets of partners to deliver more value to their customers." With flexible process networks laying the foundation for business collaboration, companies can focus on innovation in their core activities, making these networks more efficient and flexible.
Adaptability and flexibility between business partners then are major advantages of web services. Figure 5 indicates how web services can increase interoperability while reducing integration pain.
Increased benefits at Reduced Costs
Web Services are not a new breed of applications that are needed to be developed or installed. They provide a layer of abstraction for existing organizational systems to interface with other similarly abstracted applications from other enterprises. One of the most interesting attributes of web services is the simplicity of the technology. In essence, web services are more of a concept then a technology. They essentially "wrap" applications with a layer of simple protocols to facilitate communication over the internet with other applications.
As such, they are simply an extension to existing systems and can be implemented at an incremental cost. Enterprises need not rip apart their current infrastructure, as was the case with other enterprise solutions like ERP or CRM software. Thus the cost of deploying web services is considerably low. And this cost is shared across the value chain as other suppliers or partners agree to participate in using web services, making it virtually risk free in terms of complexity or cost of implementation. Thus, proving an ROI for web services is not a consideration, unlike other IT initiatives. International Data Corporation predicts that the greatest impact of web services on costs will be the reduction in systems interfacing and integrating costs because the nature of web services means there is only a one time cost in setting them up and an increase in the volume of interface integration will only reduce the cost per unit integration. Figure 6 shows an example of savings in integration costs using web services, which could be as high as 20%.
B2B and Web Services: Match Made in Heaven?
Before web services emerged, B2B marketplaces had already formed a basic network of suppliers, manufacturers, and retailers. Retailers could email the latest demand analysis results to manufacturers, while manufacturers were able to share its inventory control system with suppliers. However, the efficiency of this network was unsatisfactory. The conflicts between different document types and operating systems were more than common. Each party of this B2B network needed to prepare itself with extra hard disk space, because it had to store other partners' files and data.
After the invention of web services, the scenario started to change. If the B2B system alone was a muddy trail, the B2B system with web services could be seen as a highway; an information highway. Even though the fundamental idea of B2B did not change, the web services offered a much better, innovative way to convey the same concept. Three advantages can be observed from the combination of Web services and B2B.
Data Integration
According to Gwen Moertel, team lead for Wachovia Securities' capital markets technology group, "the purest form of Web services is -not caching or storing anything." This is the first advantage Web services add to B2B system. For example, had one insurance company needed some income statistics from its clients, it can send out the request for this data as the Web service. Then the clients will respond with the necessary information in XML format. Neither the request nor the responded income data will be saved along the process. Under the Web services structure, data will be forwarded and responded directly; none of the data will be saved or cached. In the ever-changing modern world, this is exactly what enterprises need: real-time information. Ramsdell (2002) identifies XML as the "technology standards needed to connect buyers and sellers." Because web services use XML and SOAP as the communication bridge between applications and Web services, integration between numerous business partners will become easier than ever.
Process Integration
The only other alternative is to deploy cross-enterprise ERP applications. Connecting multiple value chains in this manner is not only costly, but the complexity of developing and implementing such a system itself is a barrier to its implementation. Scalability becomes an impossible consideration in this case. But this is not so with web services.
For instance, say two firms have already established the B2B network system by using Web services. If a third firm wants to join this system, then with Web services scalability is as simple as adding a "new button on the screen of this new company's computers, it's simply a question of taking WSDL description of the Web service," says P.J. Murray, product manager at Cape Clear.
Figure 6
Source: IDC
Encouraging the collaborative enterprise
Different from the previous two operational benefits, the third edge Web services provide for B2B is a more important and conceptual one: Web service reveals a brand new perspective to look at B2B. The B2B environment has created a need for integration solutions; as more and more companies decide to follow the path of collaboration, the numbers of partners in need of being integrated continues growing.
Grand Central (2001) identifies the following features for a collaborative enterprise:
• Heterogeneous operating environment instead of homogeneous controlled environments.
• Flexible and dynamic relationships with many partners, instead of static and rigid relationships with a small, fixed set of partners.
• Outsourcing services rather than owned services.
• Distinct layers of functionality vs. tight vertical integration of software.
• Relatively simple software components instead of complex integrated applications.
In essence, the B2B technology platform requires a flexible and loosely coupled architecture. And for it to be adopted industry-wide, the deployment cost and complexity should be at a minimum.
With its Internet based protocols, web services have an open and flexible architecture that is easy to use. Adoption of web services does not require discarding of expensive ERP systems or other enterprise wide software applications. On the contrary, at an incremental expense, they can leverage the information from these systems and share it with business partners in a B2B marketplace. Thus, web services allow a world of declining interaction costs.
Web services are just the right answer. They will redefine the way businesses interact. Today's businesses share infrastructure to offer a superior service model for simpler process relationships, and can be the perfect emerging technology for enabling B2B marketplaces.
Challenges for Web Services
Businesses jumping onto the web services bandwagon will have to proceed with caution. The reason that web services hold such great promise is the very factor that is limiting its application to critical business situations.
As an emerging architecture, Web services face many challenges and the use of this technology is not free of major barriers. Those challenges are not only related to their technical features but also related to the strategic level at which they operate.
Technical Challenges
Security
Security is one of the biggest hurdles for successful web service implementation. Web service standards like SOAP, XML, WDSL and UDDI provide nothing for building secure applications. There is no provision for addressing issues like authorization and encryption. The open nature of Internet protocols also make non-repudiation a problem. Developers need to enhance security protocols in order to expand the application of web services to critical processes.
The Security Assertions Markup Language (SAML) is an XML based framework that is expected to provide the security layer on top of web services. Web services need to have SAML built into their framework for this security to work. Because it is a standard based approach, vendors are likely to adopt SAML for securing their web services. It has just been approved as a standard though, and is still some way before being accepted by the entire industry.
Maturing Technology
Because Web services are in early stages of development, they still need to develop more efficient unifying standards. This issue gains relevance when we consider that there are huge amounts of information held in old and legacy back-end platforms; in other cases, the platforms are in-house which makes it difficult to find migration paths.
There is a shortage of "best practice" literature; thus, Web services' developers need to collect these experiences and spread them within the market.
Reliability
Web services is based on the HTTP protocol. Though universal in its use, HTTP is not built to handle large scale e-commerce and transaction activities that web services might be needed for. The reason for this is that HTTP is a connectionless protocol. If a client is communicating with a server via HTTP, then individual data packets are sent independently of each other between the client and server, with the server having no "memory" of previous exchange. Hence, it is also called a session less protocol.
Any commercial transaction over the Internet requires a history of previous transactions. For example, a retail banking application will require a history of the different requests when it is asked to transfer money from one place to another. Since each request is built on the previous one, a session for this transaction needs to be maintained. This poses a major problem with using web services for such applications.
Workarounds to these problems would lead to deviating from the basic premise of using web services over the Internet, and for using it between different applications. The best thing to do would be to implement a web services solution slowly. Then, as the technology matures, improved standards will ensure that security and reliability measures of web service solutions will improve, allowing businesses to tap the benefits of web services.
Business Challenges
For it to be an influential platform, Web services have to continue delivering value and ROI to stockholders. For this purpose, Web services will need to transcend their role of integrator, and take on the role of a consolidator. This means not only overcoming interconnectivity issues, but also modifying current business processes for improved business efficiency.
From the vendor perspective, industry competitors like Microsoft, IBM, Sun and other major players in the web services market will need to co-operate to create a platform acceptable to all before web services can be the industry standard it is touted to become. This is a major challenge in mass adoption of web services.
Case Studies
Dell: Moving web services from the edge to the core Most of the Web service applications currently linger around the edge of businesses. However, once they start bringing in revenues and proving definite cost/effort savings, businesses will start incorporating them into their core activities. The internal applications will be integrated and the edge will also be connected to the core, all via Web services. For example, consider the case of an organization that has made use of Web services to automate its procurement transactions and that has realized cost savings via this implementation. The next logical step is the use of Web services to integrate data and activities of its core business processes, say manufacturing and delivery. Web services hold the capability to integrate even legacy systems relative to other conventional technologies.
A company that has successfully moved a step ahead with Web services is Dell. It has used it in core business processes starting off with edge activities. Initially Dell used Web services for coordinating activities across its supply chain. Dell took the plunge by sending suppliers component specifications using Web services which they could automatically understand since they used the same format. This common format thus integrated Dell's requirements with the supplier inventories. In terms of numbers, this resulted in reducing Dell's inventories of components at assembly plants by more than 80 percent.
However, Dell's fast growth and opening out to geographically dispersed locations brought in fresh challenges. The various locations had different database management systems and manufacturing applications in place with little similarity. Linking up these different locations via the platform of Web services helped Dell cut costs tremendously and yet achieve all the integration they needed. The other option would have been to replace/enhance each of these systems to conform to some common set of specifications which would inevitably mean more costs. Rather than restructuring all databases, Dell converted the data into a common Web services format which facilitated communication between Dell's manufacturing plants and supplier warehouses.
Dell is an excellent example of implementing web services in phases. They started off with converting non-critical processes to web services. Also, initially, this was done only with the smaller and lower tier suppliers to help reduce risk.
MSNBC.com: Web Services for Partner Collaboration
Being a news and information site, content distribution for generating traffic is an important part of MSNBC's business model. Revenue is generated by sending headlines and news abstracts to partner sites, which will redirect viewers to the MSNBC web site. A major headache was adding new partners to its news network. Originally, the software in place for service distribution was so complex that adding new partners was complicated and time consuming, and they were forced to "focus on larger partners, while ignoring potentially beneficial collaborative partnerships with hundreds of smaller businesses."(Carrasco M., Ding C., Khan, A & Yang, X., 2003) MSNBC decided to implement web services based on the .NET platform to make its partner relationships more flexible. Web services made their code simpler and more efficient, structured it better and reduced the amount of code size by 80%. The benefits were obvious. Today MSNBC can seamlessly distribute content or communicate with its current partners and integrate with new partners with no extra investment, thus allowing them to target a whole new market of customers through their newer partners. As the distribution time for services reduced, the business also became more efficient and reaped the benefit of a flexible supply chain in terms of higher operating margins.
This example clearly demonstrates the value of web services for integration with partnering business systems. Scalability and flexibility are two important factors in a successful value chain, and web services can contribute to both these factors as was seen with MSNBC.com
Looking Ahead
Mass adoption of web services will be greatly dependent on how quickly challenges like reliability and security are addressed by leading vendors. The market readiness will also be influenced by how soon large corporates will adopt web services.
As shown in Figure 7 , the adoption timeline for web services will be gradual. IDC and Gartner feel that the vendors will have a major role to play in the emergence of web services, and "anticipate that competitive convergence around web services market will lead to large scale consolidation of industry participants." Figure 7 Source: TripleTree Spotlight Report Exhibit 1: Using web services for a sales activity
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Exhibit 1 gives an example of using web services for a CRM application. The web service application is an interface to an existing CRM application, and interacts with the sales rep and the CRM database for exchanging information over the Internet.
Source: PC Magazine, 2002 As the timeline above indicates, the market is ready for B2B integration. Technology and innovation can work wonders when applied at the right time to the right place, and B2B marketplaces seem just right for web services. The coming months will see the web services permeate into businesses first as tools for B2B integration, and gradually as an enabler for global collaboration.
Web services hold great promise for the future, because they make it easier for companies to integrate and reuse software that they or others have built, resulting in reduced costs and efforts to the company while providing new services to their customers. The biggest reason for this is that web services run over the Internet or intranets, the protocols for which are universal for all companies. This means that any two companies that can connect to the Internet (and almost all companies can!) can exchange information, or interact with the other's business process, without having to leave the original website. This level of collaboration in the value chain holds tremendous potential for the future, and can deliver strategic value to the business, while resulting in reduced costs. 
